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MMOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha oOcCHOBe deaepalbHON pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIHUU MPEnofaBaHus Y4eOHOro npeaMera « XuMHs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo XuMuu Aa€T NpPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOyYAOIIMXCS CPEACTBAMU Y4eOHOTO
MpEIMETA, YCTaHaBIIUBACT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET pPACIpPENEIEHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IMPOrpamMMbl MO XUMHUH, OMNPEAENSIET KOJIUYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEPkKaHHUS, PEKOMEHIYEMYIO
MOCIICIOBATENPHOCTh ~ M3YUYECHUS XHUMUHA C Y4ETOM  MEKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTrO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  O0y4aloluXcs, OMNpeAeNseT BO3MOXXHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHHM K
pe3ynbTataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3yUdeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-NIO3HABATENbHON JE€ATEIbHOCTH O0O0YyYalolerocs IO OCBOCHHIO
y4eOHOTr0 Co/IepKaHusl.

3HaHWE XHMHUHM CIY)XKUT OCHOBOW [JIsi (OPMHUPOBAHMUS MHUPOBO33PEHUS
00ydJaromerocs, ero MmpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XUMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HBOJIOIMHU BEHIECTB B MPUPOJE, O IMyTAX PEHICHUsS TriI00aibHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXHOCTEW Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111 U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW  ydueOHOW  JesTeIhbHOCTH,
OKCIIEPUMEHTABLHBIX M HCCICIOBATEIHCKAX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenudUKOl HAay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yJaIOIIHUXCS.

JlaHHBIE HampaBjieHUs B OOyYEHUU XUMHHU OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl ~ Yy4eOHOTrO  TpeaAMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
allaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEACTIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTACIAbHBIX 3HAYUMBIX TOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxofa Kk €€ m3ydeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MMOHATHUM O XUMHUYECKOM D3JIEMEHTE U BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peaknuu. OO6e d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO TPHHIIUITY
MOCJIEIOBATENBLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX NMPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona . 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBS3H;

— TpEenCTaBICHUUA 00 DICKTPOJUTUYECKON NHCCOIMAIUA BEIIECTB B
pacTBOpax.

Teoperuueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyroMy, BBIONHSAS (GYHKIUM OOBSICHEHUS U IMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEH IMPAKTHYECKOTO MPUMEHEHHS U IOTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIICH HAyYHOW KapTUHBI MHpA B JIOTHKE
€€ CHCTEMHOM MPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHUEM
3HAHUW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYXKaroUuid MHUPY,
«buonorus. 5—7 knaccel» U «PuU3KKaA. 7 KJIaccy.

[lpn w3yyeHWH XWUMHHM TPOUCXOAUT (HOPMUPOBAHWE 3HAHWUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHUECKOU
JESITEILHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUIMUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYITHBIX 00OOIICHNT MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B



OpuOOIIEHNHM K HAy4YHbIM METOJaM T[IO3HAaHUSA TPU HU3YYEHHHU BEIIECTB U
XUMHUYECKHUX PEaKIHid, B (OPMUPOBAHMHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NeSATEIbHOCTH, OCBOCHMM MpaBWJ 0OE€30MacCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IN, KaK:

— (opmMupoBaHHEe MHTEIUIEKTYaJbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO DPEIICHUM,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBHUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHUe
oOy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPa3HOW MAESITENbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB JACSTEIBHOCTH;

— ¢opmupoBanue oOmeld ¢GYyHKIMOHAIHPHON U €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSCHATP M OLIEHWBATH SIBICHUS
OKpPY’KAIOIIeT0 MHpPA, WUCIONB3YysS 3HAHWUS U OMbIT, MOJTYYCHHBIE MPU U3YUYCHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHUH MpoOJieM B IOBCEIHEBHOW XKU3HU U
TPYJOBOH EATEIbHOCTH;

— ¢opmupoBaHue y OOydYalOMMXCS TyMaHUCTHYECKUX OTHOIICHHH,
NOHMMAaHUS LEHHOCTH XUMHUYECKMX 3HAHUW [UIsi BBIPAOOTKH HSKOJIOTMYECKU
1eJIeCO00pa3HOr0 MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOoduis U HAIpPaBIEHHOCTHU AAbHEHIIEro
oOy4eHwus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I H3YYEHUST XUMHM Ha YpOBHE
OCHOBHOTO 00111er0o oOpazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEINIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena um BemiecTtBa. Du3nMueckue CBOWCTBA BENIECTB. ArperaTHOE COCTOSIHUE
BemiecTB. [loHsATHE 0 MeTogax MO3HAHHWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHnst cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKHUX
aeMeHTOB. [IpocThie U COXKHbBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BenlecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcCUTENbHAs MOJIEKYJIsIpHAs mMacca. MaccoBasi J0JisE XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3anmocBsA3b KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUN.

@u3NYeCKUe U XMMHUUYECKHUE SBJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKHU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEeHUsI, 3aMEIICHUS, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adbopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OIKCAHUE
bu3nYecKuX CBOWCTB 0O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIEHHE M KOHACHCAIMS BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBICHUM, HAOIIOACHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluil (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (II) npu HarpeBanuu, B3auMOJIeUCTBHUE kelie3a ¢ pacTBopoM conu meau (II),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILIISALUS, XpoMaTtorpadus, NpoBeeHne OYUCTKU MOBApEHHOU
coid, HaOJMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BEUIeCTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — 3eMeHT UM mpocToe
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3WYECKHEe U XUMUYECKUE
cBoiictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenuwe kwucnopona. CrocoObI



MOJIYYCHHUST KUCTopoAa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpornHas MoAU(UKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUYECKON peaklnud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHJAOTEPMHUUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOIO0 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bonopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBIL
HacelilieHHble W HEHACBHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 70Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponb pactBOpoB B npupojae U B KU3HHU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpuUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdeckne uW XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [lomydyeHne okcuoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: MENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHmii. PU3NMYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn MmerammoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KACIOPOAA B BO3AYyXE, MOJIYYEHHE,
coObupaHue, pacmo3HaBaHWE M W3YYCHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHust (Mmokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
ONMHMCaHUE MX CBOMCTB, MOJyuyeHHE, COOMpaHWE, pACIO3HABAHUE M H3yUYCHHUE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojieiicTBue Bojgopoaa ¢ okcuaoMm memau (II)
(BO3MOXKHO HCIOJB30BaHUE BHUAEOMATEpUaoB), HaOIIOAeHNE O0Opa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAHUE OCOOCHHOCTEM pacTBOPEHUSI BEIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIe pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHAIIOB),



uccieoBaHne 00pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCIOT M IEIOYCH,
uzydeHue B3zaumojeinctBua okcuga meau (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpaJM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuognueckass cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBS3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKM KIAcCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Koporkonepuoanas W AJUHHONEpPHOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xumuueckux 3neMeHToB /. 1. Menneneesa. llepruoabl
u rTpynmbl. DOU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuognueckon cuctemsl . WM. MenneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paJnyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT W WIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiiuu pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXOpeaMETHBIX CBSI3€M MpU HM3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (GU3UYECKUE BEIUMYHMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUIAaHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaANbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbIE, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

[lepnognueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XMMHWYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaaus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBUM C TMOJIO)KEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOM CBA3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTATUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JUYHBIM KJIAacCaM HEOPTraHUYECKUX
COEJIMHEHU, TeHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3P (deKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOPaTHMOCTH, TIO
YYACTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lonarne o ckopoct XuMuuecko peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoOHSITHE 0 TOMOTEHHBIX U Te€TEPOTEHHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pEaKIMh M IOJO0XKEHHUE XUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIMK,  AJICKTPOHHBIM  OajlaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaKunu. CocraBnenne YPaBHEHUI



OKHCJINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMM C  HCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XxuMudeckon cBsizu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiun monHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 3ICKTPOITUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHATHE O TMAPOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUS PA3IUUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOpPOB BEWIECTB, IMPOLECCAa IWCCOLUMALMU KHUCIOT, IWIEJI0YE H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuuid HOHHOTO  OOMeHa
(oOpazoBaHue ocanaka, BbIJACICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX —~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pa3yIoKEHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKUUMd Ha HOHBI, pELICHHe
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HeMeTaJibl 1 MX COeIMHEHUS

OOmast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha MPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [ieno4amMu). XJIO0POBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHu3M YesoBeKa. BaxHelmme XJIopuapl U UX
HAaxO0JICHUE B IIPUPOJIE.

OOmast xapakTepucthka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (pumyecKkue CBOICTBA
IIPOCTHIX BEILIECTB — KUCIOPOJAA U cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOa
U cepbl. XUMUYEeCKUe CBOMCTBa cepbl. CepoBOaOpO, CTpoeHue, (U3NUecKue U
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, @QU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mIMEe Kak
NpeACTaBUTENST Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKlUu,
JeXallue B OCHOBE MMPOMBILIUIEHHOTO CHoco0a TMOJMYYEHUsI CEPHOM KHUCIOTHI.
[IpuMeneHne cepHoil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha



cynedar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUN B MpUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIIel Cpelbl COENWHEHUSMU Ccepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIlCHUS.

OOmas xapakrepucTuka 3j1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIECHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
¢uznyeckue U xuMmuyeckue cBoiicTsa. KpyroBopot a3ora B mpupoae. AMMuax, ero
duznyeckre u XMMHYECKHE CBOMCTBA, OMyYyeHUEe U mpuMeHnenne. Conu aMMOHuS,
uX pU3NYEeCKue U XUMHUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBI aMMOHMS. A30THasi KHUCIJIOTa, €€ IMOoJyuyeHue, (PU3MUecKue M XUMHUYECKHE
CBOMCTBa (00OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U CcHelnuuyeckue).
Hcnonp30oBaHWe HUTPATOB M COJEHl aMMOHHMS B KauyeCTBE MMHEPAIbHbBIX
ynoopeHuil. XuMHU4ECKOe 3arpsi3HeHUE OKPYXKaloIIe cpebl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuYBbl U BoxoémoB). docdop,
aloTpornHbele Moaupukammuu ¢docdopa, (pu3MUECKHEe M XMMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u bocdhopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX yI00pEHUIA.

OOmast xapakTepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOEHUSA
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJIEHUA.  YIVIEPOJ,  aJUIOTPOIHbIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6mus. Kpyrosopot yraepoaa B mpupone. OKcuasl yriaepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha JKUBbIE OPTraHU3MBI,
IOJlyYEHUE U MPUMEHEHHE. DKOJIOIMYECKHE IPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza r1i100anpHOr0 MOTEIUIEHUS KiIMMaTa, [apHUKOBBIN
3p¢ekt. YronbHas KUCIOTa U €€ COMu, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA,
nojyueHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

ITepBoHavyabHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHasi KUCIIO0TA).
[IpupoaHble HMCTOYHMKH YTJIEBOAOPOJAOB (yroyib, HPHUPOAHBIN Tra3, HEPTH),
OPOAYKTBI UX TepepaboTku (O€H3MH), UX pOJib B OBITY W NPOMBIIUICHHOCTH.
ITonsiTe 0 OMOJIOTMYECKU BAKHBIX BEILIECTBAX: KHUPaX, O€IKax, yriieBoJgax — 1 UX
poiu B KM3HM 4YEJIOBEKAa. MarepuallbHOE €IUHCTBO OPraHM4ecKUX MU
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmeHeHne. CoenuHeHUs KpeMHUs B npupoje. OOmue npeactaBieHHUs 00
okcuzne kpemuus (IV) m kpemHueBoit kuciore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B NPOMBIIUICHHOCTU. Ba)kHelline CTpOUTENbHbIE MaTepUalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30macHOTr0 MCIMOIH30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBEJICHUE KAUECTBEHHBIX PEaKlMid Ha XJIOPHUJ-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAIONMHE (PU3NUESCKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHWE ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamMu  cepbl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOZIEHUE TIpoliecca OOyTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAUeCTBEHHOM peaKInu Ha cyabdar-
MOH M HAOJIOJieHWe NpHU3Haka e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBolMcTBaMM a3zoTa, (ochopa M MX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX TIPOTEKAHMUSI, B3AMMOJIECTBUE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3YyUYCHHE MOJENeN
KPUCTAJUIMUECKNX PEmIETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOpOLMK PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTUBOras3a, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO rasa, MpOBEJCHHE KaueCTBEHHBIX peakIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IMIPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIJICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 10 TeMe « BaxkHeuIe HEMETaJUIbl U KX COCIMHEHUS.

MeTaJnibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxeHus B Ilepmommueckon cucremMe XumMu4eckux syemeHToB /J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramnuyeckas CBS3b U
METAJIMYECKasi ~ KpUCTA/UIMUECKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpspKeHUN MeTaioB. du3zndeckne U XUMUUECKHUE CBOMCTBAa MeTayioB. OO0mue
CrocoObl TMOdy4YeHus: MeTauioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[I{enounble MeTaIbl: MOJNOXKEHUE B llepruonnueckoil cuCTEME XMMHUUYECKUX
anemeHnToB /. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUAB HaTpus W Kanud. lIpuMeHeHne mEenoYHbIX METALNIOB M HUX
COCIMHEHU.

[[lenoyHno3emenbpHble METAJUIbI MarHMid M KaJbLMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB . M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B Ipupoie. PU3nYecKre 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelve coequHEHUs Kanblusg (OKCHJA, TUIPOKCUI, COJIM).
JKécTKoCcTh BOJBI U CITOCOOBI €€ YyCTpaHEHUS.

AJFOMUHHI: TI0JI0XKEHUE B [lepnoandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupoje. Pu3nyueckue u
XUMHUYECKHE CBOMCTBA amtOMUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U TUIPOKCHUIA
AIIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aTroMa, HAaXOXAeHUWEe B mnpupone. duznueckue u
XUMUYECKHEe CBOMCTBA xene3a. OKcuibl, TuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0pa3llaMy MeTauIoB U CIUIaBOB, HX (DU3HUUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3HMH  METaLIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USl W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAHUE  BHUJACOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajblMs, AJIIOMUHUS, LUHKA, JKEJe3a
(IT) u xxeneza (I11), meau (1), HabnroAeHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kaldblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelue
METAJUJIbl U KX COCIUHEHHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXM3HM 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKHUX peakiuii B ObITy. I[lepBas momonrs npu
XUMHYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeiecTs, aanee — [1/IK). Ponb xuMun B pelieHHN 3KO0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepuabl).

Mestcnpeomemmnule cea3u



Peanuzanusi MeXImpenIMeTHBIX CBsI3ed NpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATUH, SBJSIOMUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKauus, NEPUOAUYHOCTb, HAOIIOIEHHE,
OKCMEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIIHI.

dusmka: Marepusi, aToM, OJEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHe BEIMYMHBI, CAMHUIBI U3MEPEHHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIETo
o0Opa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOM JEATEIBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOllecTBe MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COLIMATIM3ALMH 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAUd W
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YAaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U HAay4YHOMY HacCJeIHI0, MOHMMAaHHUS 3HAYEHUsS XWMHUYECKOM HAyKh B >KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh TOCTOBEPHOW HH(OpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHONH KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHOMCCIEN0BATENbCKOM, TBOPYECKOM M Jpyrux  BUAax
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESATEIbHOCTU MpPU
BBIMIOJJHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJ]a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIpOLIECCE€ OTOM y4uyeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IMIOBEJECHWE M MOCTYIKH CBOMX TOBAapUUIEH C MO3WULHHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33PEHUYECKNE IPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH U COCTaBISAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH HAay4YHOH KapTHUHBI MHUpa, MpeICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPELOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSACHEHHS HAO0JII0Ja€MbIX IPOLECCOB U SIBJICHUM,
M03HABaTEJIbHON, MH(POPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, MOCTYHMHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHI0 U TO3HAHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K CaMOOOpa3oBaHUIO, IMPOEKTHOM U HUCCIEI0BATENbCKOU
JEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPAaBIEHHOCTH U YPOBHSA OOy4YEeHHUsS B
JIaTbHEUIIEM;

4) popMupoBaHHS KYJbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbIM 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS MNPEAMETHBIX 3HAHUW N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHAMBHUAYAIbHON TPACKTOPUU MPOJOJIKEHHUS 00pa30BaHUsl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON NpodhecCUOHATBHON NeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCUOHANBHOMN CpEIE;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3NYEeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ OE30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIFOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, JJIs ITOBBIIECHHUS
YPOBHSL  DKOJIOTMYECKOW  KYyJIbTYpbl, OCO3HAaHHS TJO00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX PEeUIeHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOU MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTAaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUA

ba3oBble JTornyeckue AeicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBIC] XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEepHbIC
NPU3HAKHN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(UKANMH XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
YCTaHABJIMBATh MPUYUHHO-CIICJACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHHS,
CTPOUTD JIOTUUECKHE PacCyX IAeHUsl (MHIYKTUBHbBIC, JEAYKTHUBHBIEC, IO aHAJIOTHH),
JIeJaTh BBIBOJIBI M 3AKIIOUYCHHS;

YyMEHHE TMPUMEHSTH B TIPOIECCEe IO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUYECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBEIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HaK (CMMBOJ 3JE€MEHTa), XUMHUueckas ¢GopMmyria W YypaBHEHHUE
XUMUYECKON PEeaKIUU — NPU PEHICHUH Y4eOHO-II03HABATENbHBIX 33714, C YUYETOM
ATUX MOJIETBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTepHU30BaTh CYIIIECTBEHHbIC
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJACTBEHHBIE CBA3UM U
IMPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 TpoJieJIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JIUTEpaTypa XHUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KPUTUYECKH OLEHUBATH IMPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI U 3alpOChl MPU MOHMCKE M OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAaHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYpPOW aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus HHPOPMAIUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCJIEeI0OBATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NpPUPOIHON
CpEIBl.

KoMMmyHMKAaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:

yMEHHUs 3aJlaBaTh BOIpPOCH (B XoJie Juamora W (WIM) IUCKYCCHUHU) IO
cymecTBy  oOcyxaaemMoil  TeMmbl, (OPMYJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a4u;

YMEHHsSI ~ TPEICTaBISATh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JejlaTh MPEe3eHTAILUIO
pEe3yIbTAaTOB BBHINOJHEHHUS] XMMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIEIOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUe KpPUTEPUEB IO OICHKE KadecTBa
BBITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENEsATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosiee 3(peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJbHBIX 3aJa4, CaMOCTOSITENbHO COCTaBIATh MM KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHUA C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJTYYEHHOIO pE3yJibTaTa 3asBICHHOHN II€JM, yMEHHE
UCIOJIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, MTpejlaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOI'O JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS MU CIIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW oOnactu «XUMHUS», BUIBI
JEATENPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HWHTEPHPETALNH,
peoOpa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoHiy o0yueHus B 8 kjiacce rpeMeTHbIe pe3yJibTaThl Ha 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIITUXCSl YMEHUMN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsg Macca,
MaccoBasi IOl XUMHUECKOTO JIEMEHTA B COSAUHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHCJICHUS, XMMHYECKasi PEaKius, KiacCu(PuKanus peakiuii: peaxiuu
COCIUHEHUS, PEAaKIMU Ppa3JI0XKEHUs, PpPEaKIUU 3aMEIICHUs, peaKIuu
o0MeHa, IK30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJI0BOM 2(PDEKT peakinH,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aromMa, aToMHas OpOUTaNb, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HENOJIIPHAs KOBAJCHTHAs CBS3b,
VWOHHAs CBS3b, HOH, KATMOH, aHWOH, PacTBOpP, MAaccoBas JO0Js BELIECTBA
(mpolieHTHAsl KOHIICHTpAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHUH U
MIPUMEHATH 3TU MOHATUA NPU OMUCAHUU BEMIECTB U UX MTPEBPAILCHU;

e WCIOJBH30BaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIIU;

e OIpENENsATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKHCJICHUS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHHSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUU I10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaThb cmbica Ilepuognueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TNEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoXkeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHHUSI MacCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOraapo;

e OINKCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CHCTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iIn4aTbh MOHATHS «IJIaBHAsS
noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynma)», mansie u
OOJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoauueckass cucteMa XuUMHYecKux »diemeHToB [J[. W.
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUS aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacrpeesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEaAKIUU
BEILIECTB, MO TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOW PEAKIIUU;

MPUMEHSITH OCHOBHbBIE OINEpPAlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTEeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€H — JJII M3yYEHUS CBOWCTB
BEIIECTB M XHMHUYECKUX PpEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICITUPOBAHHE, JKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOM U
7ab0paTOpHBIM  00OpY/IOBAaHHEM, a TakXKe MpaBHiiaM OOpalleHusl ¢
BELIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYYCHUIO W COOUpPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECTEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHME  OSKCIEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIOT C TOMOIIBIO UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIty oOydenus B 9 kiiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOUIUXCSl YMEHHUI:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XMMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYEcKasi), KpUCTAIUIMYECKasl pemérka, KOoppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEAaKUHUH, NPENEIbHO JIOIyCTHUMas
xoHuenTpanus [1JIK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKUX THOHATHH U
IIPUMEHSATH ITU MOHATHS [P ONIMCAHUU BELIECTB U UX MPEBPALCHUN;
UCIOJIb30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHUS (opMyil
BEIIECTB U YPABHECHUN XUMHYECKUX PEAKIIMIA;

ONPEJENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
onpeAeNéHHOMY KJIacCy COEIUMHEHUH 1Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJ€HTHAas, HOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l HOHA 10 XUMHUYECKON (QopMmysie, XapakTep Cpenabl B
BOJHBIX PAaCTBOPAaxX HEOPraHWYECKUX COEAMHEHHH, THI KPUCTAILINYECKON
PELIETKU KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIich Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPHU30BaTh
Tabnuuynyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg moArpynmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynma)», mansle u OosbliMe NEPUOJBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmiuue, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHYECKUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpezieieHue HMX 10 D3JEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB DJIEMEHTOB M UX COCIUHEHUMN B
Ipesesax MajblX IEPUOJOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYACTBYIOLUUMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, IO U3MEHEHUIO CTEIEHEW OKUCIIECHUS
XUMHUYECKHX HJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMHME WU CHCHNUPUICCKHE XUMHUIECCKUE
CBOMCTBAa IMpPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IPUMEPAMM MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUH;

COCTABJISITh YPAaBHEHHUs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWJia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYI0M U
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe IMpaBUjia OOpallleHUus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TMOJYYECHUIO W COOUpPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TMOATBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapbonar-, ¢ocdar-, cwiIMkar-, cyiabhar-, THIPOKCU]-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPAlUd MBICTUTEIBHON JI€ATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI1 WM3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX pEaKluid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHEe, MOJCIMPOBAaHUE, JKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoJsun4yecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB u JJekTpoHHbIE (HU(POBHIE)
KoHTpoJibHBbIE IpakTHyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoTsI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [JOK
MIPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BertectBa 1 xuMu4eckue 15 | 0 Bbu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Paszgen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnuoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
’9 Bonopoa.llonsitue o kucnorax 2 0 1 bu6mmoreka [IOK
U COJSAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KIIACCHI 1 | 1 Bbu6mmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pasnen 3. [lepunoanueckuii 3axkon u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /JI. . MenneseeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN




[lepronnueckuii 3aKOH U

11 [Tepunonnueckas cuctema 7 bu6mmoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aTroma

12| e ; buSorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJILHBIE PEaKITUU
Bbu6mmoreka [IOK
Hroro mo pasery 15 https://m.edsoj)_.lm/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie Ilpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Paszgea 1. BenecTBO M XUMHYeCKHE PeaKIUun
11 [ToBTOpenue u yriybiaeHne 3HaHUHA 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa HOK
’ peaxiuit https://m.edsoo.ru/7f41a636
13 DJIEKTPONUTHYECKAS JUCCOLNALIUS. g 1 | bubnmoreka [JOK
’ XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3gen 2. HeMeTaJJILI M UX CO€IHHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKIX 4 0 1 bubmmoreka [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTHKa XUMUYECKUX
2.2 snemenToB VIA-rpynmnsi. Cepa u eé 6 0 0 bubmmorexa LOK
' PYHIEL -€P hitps://m.eds00.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepuCcTHKa XUMUYECKIX Eub 10K
noInoTeKa
23 VA- A 7 0 1
DJICMEHTOB rpymmEI. A30T, Gocop u X https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mmast XapakTepuCTHKa XUMUIECKIX
24 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 buommorera LOK
. . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHEHUS
Hroro no pazneny 25




Pa3zgen 3. MeTaJIbl M UX COCAUHEHU S

bu6mmoreka [IOK
A i 4
3 Obmpae cBoficTBa METANIOB https://m.edsoo.ru/7f41a636
. bubmunoreka [JOK
2 B 1
3 aXHEeUIe MeTauIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus u oKpyskamomas cpeaa
4.1 BemtecTtBa 1 MaTepHualinl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbie IlpakTnyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 0 0 but6mmoreka [JOK
yenoBeka. Tena u BelecTsa 05.09.2024  https://m.edsoo.ru/ff0d210c
[TonsTue o MmeToax MO3HAHUS B | 0 0 bubmuoreka [IOK
XUMUHU 06.09.2024  https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padora Ne 1 «IIpaBuna
paboTel B 1abOpaTOpuu U IPUEMBI 1 0 0 bubnmoreka [JOK
oOpaiteHus ¢ 1adopaTOpHBIM 12.09.2024  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yucteie BemecTBa 1 cMecH. CriocoObl | 0 0 bubnuoreka [JOK
pas3zaeneHus cMecen 13.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTruueckas padota Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 0 0 Bubmorexa HOK
8 . PHMEP 19.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU [TOBApPEHHOM COMN)»
bubmuoreka [IOK
ATOMEL H MOIICKY IEL 1 0 0 20.09.2024  https://m.edsoo.ru/ff0d2a6¢
XuUMHUYECKHe 3JIEMEHTBI. 3HAKU | 0 0 bubmuoreka [JOK
(CMMBOJIBI) XHMHUYECKHX 3JIECMCHTOB 26.09.2024  https://m.edsoo.ru/ff0d2be8
[IpocThie U COKHBIE BEMIECTBA 1 0 0 Bubmorexa HOK
P B 27.09.2024 | https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 0 0 bubmorexa [IOK
yep i 03.10.2024 | https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumuuaeckast popmyna. BaaeHTHOCTh bubmorexa [IOK
pHyIa. 04.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OtHocUTENbHAs aTOMHAs Macca. bubmuoreka [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 10.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOTO bubnuoreka [JOK
3JIEMEHTA B COCIUHCHUU 11.10.2024 | https://m.edsoo.ru/ff0d350¢c
13 KonunyectBo BemecTBa. Moib. bubmmoreka [JOK
MognspHas macca 17.10.2024  https://m.edsoo.ru/ff0d5230
14 ®Ou3n4ecKue U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMHUecKas peakius 18.10.2024 = https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku u yCclioBUs IPOTEKAHUS bu6muoreka [JOK
XUMHYECKUX peaKIui 24.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS 25.10.2024 | https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJM4uecTBa, MacChl
17 BEI[ECTBA 10 YPABHEHUSM XUMUYECKUX Bubmorexa HOK
N . P 07.11.2024  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukamnmst XuMHUUECKUX peaKIiii
18 (coenuHeHMS, pa3I0KEHUSI bubmmorexa [IOK
P ’ 08.11.2024  https://m.edsoo.ru/ff0d3{34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIIi-
19 sHuukoneauct. O6o0eHNE 1 bubmorexa [TOK
1 AneT: Hul 14.11.2024 | https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 KonTtponsHas padora Nel o reme bubmuotexa [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKIIUI 15.11.2024 | https://m.edsoo.ru/ff0d4290
71 Boznyx — cmecs razos. Cocras bu6nuoreka [IOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2024 | https://m.edsoo.ru/ff0d448e




npocToe BeniectBo. O30H

dusnyeckue U XUMUYECKHUE CBOMCTBA

22 KHCIJIOpO/Jia (peaKIuu OKUCICHUS bubamorexa [TOK
PoAa tpeaicth ’ 22.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOsI MoTy4YeHusT KUCIIOPoa B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH Bubmorexa HOK
patop P ’ 28.11.2024 | https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucmopoaa
TennoBoii 3pdexT XuMuIecKoi
24 peaKIuu, OHSITHE O bubmuoreka [IOK
TEPMOXHMMHUYECKOM YPaBHEHUH, DK30- U 29.11.2024 | https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKUX PEAKITHIX
TomumBo (HeTh, Yroiab U METaH).
25 3ar ${3HCI§I/IG(1;03 . a, CTIOCOOBI lro bubmorexa [TOK
P xS, 05.12.2024 | https://m.edsoo.ru/ff0d4cda
MPEeAOTBPAIEHUS
[Ipaxtuueckas padora Ne 3 o reme
26 «Ilonydenue u coOUpaHue KUCIopoaa bubamorexa [TOK
e . P posa, 06.12.2024  https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €TI0 CBOMCTBY
7 Bonopoag — snemeHT u npocroe bubmuoreka [JOK
BelecTso. Haxoxaenue B mpupoje 12.12.2024  https://m.edsoo.ru/ff0d4dd0
)3 ®usnyecKkue 1 XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa 13.12.2024  https://m.edsoo.ru/ff0d4dd0
29 ITonsATHE O KMCIIOTAX U COJISIX bubmorexa HOK
19.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTy4YeHus: BOJ0Opoaa B bubmuoreka [JOK
naboparopuu 20.12.2024  https://m.edsoo.ru/ffod4dd0
[TpakTrueckas padota Ne 4 o Teme
31 «ITomydenne u coOupaHue BOIOpoIa bubmorexa [TOK
i P HOPOAE, 26.12.2024  https://m.edsoo.ru/fR0d4f42

W3yYEHHE €r0 CBOMCTBY




MonsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [IOK

32
ABoranpo 27.12.2024  https://m.edsoo.ru/ff0d542¢
Brruncienus o0béma, KOJIHYECTBA
33 BEI[ECTBA ra3a Mo ero M3BECTHOM Bubmorexa HOK
5 . Y 09.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Boruncnenus 005EMOB ra3oB Mo
34 ABHEHMIO PEAKLIMM HAa OCHOBE 3aKOHA Bubmorexa HOK
P . peardt . 10.01.2025  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH TAa30B
35 ®usnyecKkue 1 XUMHUYECKUE CBOICTBA bubnmoreka [JOK
BOJIEI 16.01.2025 @ https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsitue 06 bubnmoreka [JOK
WHJIUKAaTOpax 17.01.2025  https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachleHHbIe
37 u HIE[)HaCHpeHHBIZ acCTBOPBI B Bubmorexa HOK
" P PoL 23.01.2025  https://m.edsoo.ru/ff0d5b40
MaccoBas 105151 BelllecTBa B pacTBOpe
[TpakTrueckas padota Ne 5 o Teme
13 «ITpuroroBieHue pacTBOPOB ¢ bu6muorexa [JOK
onpeaeneHHON MacCOBOM 10eH 24.01.2025 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padorta N2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoxa. Bona» 30.01.2025 @ https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KacCU(UKAIINS, bubnmorexa [JOK
HOMEHKJIaTypa 31.01.2025  https://m.edsoo.ru/ff0d664e
[TonydyeHnne 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubamorexa [TOK
’ P 06.02.2025 = https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHus: cOCTaB, Ki1accupuxaus, bubnmorexa [JOK
HOMEHKJIaTypa 07.02.2025  https://m.edsoo.ru/ff0d67ca




43 [TonydyeHne u XuMHUYECKHE CBOWCTBA Bubmuotexa [JOK
OCHOBaHMI 13.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, but6mmoreka [JOK
HOMEHKJIaTypa 14.02.2025  https://m.edsoo.ru/ff0dfee2
45 [TomyyeHue u XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
KUCJIOT 20.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnoco((SLII) n)im )eHI/Iﬂ XI/IMI/I‘IZSKI/IC bubmorexa HOK
. i ’ 21.02.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHUX 27.02.2025 @ https://m.edsoo.ru/00ad9b7c
COECTUHEHUI
43 I'enernueckas CBsA3b MEXKIY KJIaCCaMU bu6muorexa [JOK
HEOPraHUYECKUX COCIMHEHUN 28.02.2025 | https://m.edsoo.ru/00ad9a50
49 O0600611eHre U cucTeMaTHu3alus bubnmoreka [JOK
3HaHUI 06.03.2025  https://m.edsoo.ru/00ad9cb2
KonTtponbHast padota Ne3 o teme
50 "OCHOBHEIE KJ1aCChI HCOPTAaHUUECKHX bubmmorexa [IOK
“n P 07.03.2025 | https://m.edsoo.ru/00ad9ela
COCOUHCHUI
IlepBbie MONBITKY KIaccUpUKAILIUU
51 XI/H\I/)II/I‘IGCKI/IX 3JIEMEHTOB E)[OHSI]';“II/IG 0 bubmotera [JOK
' 13.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[lepuonuueckuii 3aKOH U
52 Ilepuoguueckas cucTeMa XMMHISCKUX bubmorera [JOK
pHo 14.03.2025 | https://m.edsoo.ru/00ada52c
aneMeHToB /I. 1. Menaeneesa
53 [lepuonasl, rpymmsl, HOATPYIIIbI bubmmorexa [OK
PHOZEL TPYHIIBL HOATPYH 20.03.2025  https://m.edsoo.ru/00ada52¢c




Crpoenue atromoB. CocTaB aTOMHBIX

bubmuorexa [IOK

54
sanep. M3oTomsl 21.03.2025  https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
55 aToMOB 3jJeMeHTOB Ileprnoanaeckoit bubmmorera [IOK
pHOA 04.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneera
XapakTeprucTuKa XUMHIECKOTO
56 9JIEMEHTA 110 €r0 MOJI0KEHUIO B bubnuoreka [JOK
[Iepuonnueckon cucreme /1. U. 10.04.2025  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproanyeckoro 3akoHa
57 JUISL pa3BUTHS HAyKW U npakTuku. . W. bu6muorexa [JOK
MenpeneeB — y4€HbIN, MEIArOT U 11.04.2025 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIeKTPOOTPHUIIATEITLHOCTH aTOMOB
58 XUMHYECKHUX DIIEMEHTOB/ buGnuorexa LIOK
. 17.04.2025 @ https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas paboTa
59 HMonnag xumudeckas CBA3b Bubmorexa LOK
18.04.2025 @ https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XuMH4eCcKas bu6nuoreka [IOK
CBSI3b 24.04.2025  https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HeNosipHask XMMUYECKas bubnmoreka [JOK
CBSI3b 25.04.2025  https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 C
TCTICHD ORHCTICHIA 08.05.2025  https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu 15.05.2025  https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBUTEIH buGnnorexa LIOK
16.05.2025 | https://m.edsoo.ru/00adb076




KonTtponsHas padora Ne4 o reme

bubmuoreka [IOK

63 «Crpoenne aroma. XuMHeCKas ! 22.05.2025 | https://m.edsoo.ru/00adb486
CBSI3bY

66 PesepBublit ypok. O60011eHuE 1 | bu6nuoreka [IOK
CHCTeMaTHU3alus 3HaHUH 23.05.2025  https://m.edsoo.ru/00adb33c

67 PesepBubIit ypok. O6001IEHNE 1 | bu6muoreka [JOK
cCUCTeMAaTH3aIus 3HaHuI 29.05.2025  https://m.edsoo.ru/00ad9cb2

68 PesepBuslit ypok. O600111eH1Ee 1 | bubmmoreka [JOK
cUCTEMaTH3alus 3HaHUH 30.05.2025 | https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoJsu4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabsubie  IIpakTuueckue
n/n Bceero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl

[Tepronuueckuii 3aKoH.

| [Tepuonuueckas cuctema 1 0 0 bu6muorexa [JOK
XUMHYECKUX 31eMeHTOB [l. U. 02.09.2024  https://m.edsoo.ru/00adb59e
MenaeneeBa
3aKOHOMEPHOCTH B M3MEHEHUU

2 CBOWCTB XMMHUYECKHX HJIEMEHTOB 1 0 0 Bubmorexa HOK

.. 05.09.2024  https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HOMEHKIATypa | 0 0 bubmuotexa [JOK
HEOPraHWYECKUX BEIECTB 09.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYECKOW CBA3U U THUIIBI 1 0 0 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK 12.09.2024 | https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 11 0 7 1 1 0
«IToBTOpenue u yriay0iaeHrne 3SHaHUI 16.09.2024
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux | 0 0 bubmuoreka [IOK
peaKuuii Mo pa3IMYHbBIM MPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XUMHUYECKOMN

7 eakuu. [ToHsITHE O TOMOT€HHBIX U 1 0 0 bubmorexa HOK
peardut. 23.09.2024 | https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHHU. DAKTOPHI, BIUSIONINE 1 0 0 Bubmorexa HOK
P ' PEL o 26.09.2024  https://m.edsoo.ru/00adc28¢

Ha CKOPOCTb XUMHUYECKOU PEAKLIVU U




MOJIOKEHUE XUMUIECKOTO
paBHOBECHS

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE

but6mmoreka [JOK

9
peakuuu 30.09.2024  https://m.edsoo.ru/00adcade
Teopus 3NEKTPOTUTHUUECKON
10 mucconuanyi. CUiIbHBIE U ClIa0bIe bubnnorexa LIOK
’ 03.10.2024 | https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIIUi buGnnorexa LIOK
P peartt 07.10.2024  https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCIIOT U
12 OCHOBaHHU B CBETE MPEACTABICHUI bubnmoreka [JOK
00 DIIEKTPOTUTUIECKOMN 10.10.2024  https://m.edsoo.ru/00add5d8
JIUCCOLIHNAIINT
XUMHUYECKHE CBOUCTBA COJIEH B
13 CBETE IIPEICTAaBICHUN 00 bubnnorexa LIOK
P . 14.10.2024 @ https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUIECKON JUCCOITUAITTT
14 ITougaTue o runpoause cojen bubnnorexa LIOK
P 17.10.2024 @ https://m.edsoo.ru/00add9d4
15 O06001IeHre U cHCTeMaTH3alus bubnmoreka [JOK
3HaHUHU 21.10.2024  https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Penrenne 3KCriepuMeHTaAIBHBIX bubnnorexa LOK
p 24.10.2024  https://m.edsoo.ru/00addbfa
3agauy
KontponbHas padota Ne2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOIHAIIUS bubnnorexa LIOK
P A HHALIL. 07.11.2024  https://m.edsoo.ru/00addecO
XUMHAYECKUE PEaKIIMH B PACTBOPAX)
18 OO6m1ast xapaKTepuCTHKA rajJoreHOB. bubnmorexa [JOK
XHWMHUYECKHE CBOICTBA HA IPUMEPE 11.11.2024  https://m.edsoo.ru/00addfe2




XJiopa

Xinopooaopod. ComnsiHasi KUCIIOTa,

19 XMMHYECKHE CBOMCTBA, MOJyYEHUE Bubmmorexa [TOK
’ - ’ 14.11.2024 | https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme
20 «IlonydeHne constHON KUCIOTHI Bubmmorexa [TOK
v N . ’ 18.11.2024 | https://m.edsoo.ru/00ade348
U3y4YeHHE €€ CBOMCTB
Boruncnenus no ypaBHeHUSIM
21 XUMHUYECKUX PEAKLU, ECIIM OJUH U3 bubmmorexa OK
pearciiti, A 21.11.2024  https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
2 OO01mmas xapakTepucTHKa dJIEMEHTOB bubnmoreka [JOK
VIA-rpynibl 25.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUU CEPBHI.
3 Haxoxnenue cepsl 1 €€ cOeTUHEHU I bu6mmoreka [JOK
B IIpUpoJie. XMMHUUYECKHUE CBOWCTBA 28.11.2024 = https://m.edsoo.ru/00ade64a
cepbl
24 CepoBosiopoj1, CTpOEHHUE, bu6mmoreka [JOK
¢bu3nyeckre U XUMUYECKHE CBOMCTBA 02.12.2024  https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA,
25 (bU3UYECKre U XUMUYECKHE bubmorexa [TOK
. 05.12.2024 @ https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XUMHYECKUE PEAKLIUH, JIC)KALLNE B
OCHOBE TIPOMBIIIUICHHOTO criocoba
26 MOJTyYEHUST CEPHOU KUCIIOTHI. bubnmoreka [JOK
XHUMUYECKOE 3arpsi3HEHNE 09.12.2024  https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COeAMHEHUIMHU
cepbl
27 Brruucnenue MaccoBoil J0JIM BBIXOJ1a bubmuoreka [IOK




MPOAYKTa PEAKLUU 12.12.2024  https://m.edsoo.ru/00adec8a
OO61mas xapakTepuCcTUKa 3JIEMEHTOB

73 VA-rpynmsl. A30T, bubmuoreka [JOK
pacrpoCcTpaHEeHUE B IPUPOJE, 16.12.2024  https://m.edsoo.ru/00adeead
(du3HUecCKre U XUMUYECKUE CBOKCTBA
AMMHak, ero pu3ndecKue u

29 XUMHUYECKHE CBOWCTBA, IMOIYyYEHUE U Bubmmorexa [TOK

’ i 19.12.2024  https://m.edso00.ru/00adf004
MIPUMECHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «IlonydyeHne amMmmmuaka, U3y4eHue ero bubmmorexa LOK
. e > Y3 23.12.2024 = https://m.eds0o.ru/00adf180
CBOMCTB»

31 A3oTHas KucyoTa, e€ Gu3ndeckue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA 26.12.2024 | https://m.edsoo.ru/00adf306
Hcrnons30Banyre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 oOpeHwuii. XuMHu4ecKkoe bubamorexa [TOK
YAOOP ' . 09.01.2025  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEn CpeIbl
COEIMHEHUSIMU a30Ta
®docdop. Oxcun pochopa (V) u

33 (bocg)o pHasI KH?JI(}))Ta q)(plfsn(qe)cxne u Bubmorexa HOK

P . 13.01.2025  https://m.edsoo.ru/00adf68a
XUMHYECKHUE CBOICTBA, MTOJIyICHUE
Hcnons3oBanne GocdaTon B

34 Ka4yeCcTBe MUHEPATbHBIX YI00pEHUH. bu6mmorexa [JOK
3arpsi3sHEHUE IPUPOTHOMN Cpebl 16.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu
Vrnepon, pacupocTpaHeHHE B

35 npu E : gmnlt){ecz/le Y XUMHYECKHUE Bubmorexa HOK

PrpOzS, 20.01.2025  https://m.edsoo.ru/00adfd9c

CBOICTBa




Oxcupsl yriaeponaa, ux Gpusudeckue u
XUMHUYECKHUE CBOMCTBA.

bubmuoreka [IOK

36
DKOJIOTHYECKUE TTPOOIEMBI, 23.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHIoM yrieposa (IV)
37 VYrosbHast KUCIOTA U €€ CONu bubmorexa [TOK
27.01.2025 | https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
38 "IlosryyeHue yriekucioro rasa. bu6nuoreka [IOK
KauecTBenHast peakius Ha KapOoHaT- 30.01.2025  https://m.edsoo.ru/00ae027¢
non"
[lepBoHayanbHbIE MOHATHUSA 00
39 OpraHUYECKHX BELIECTBAX KaK O bubamorexa [TOK
P » 03.02.2025 = https://m.edsoo.ru/00ac054e
COEIMHEHUSIX YTIepoa
40 Kpemnuii u ero coennHeHus bubmmorexa LOK
P A 06.02.2025 ' https://m.edsoo.ru/00ae080a
[TpakTuyeckast padora Ne 5.
41 Pemenue skcriepuMeHTANBHBIX 3aa4 bubmuorexa [JOK
o Teme «BaxHeilre HeMeTalIbl U 10.02.2025  https://m.edsoo.ru/00ae0bf2
UX COCAVHEHUS
KonrtponsHas pabota Ne3 o reme
42 «BaxHeinme HeMeTauIbl U UX bubmorexa [IOK
13.02.2025  https://m.edsoo.ru/00ae0e18
COEJIMHECHH S
OO6m1ast XxapakTeprucTrUKa
XUMHYECKHUX IJIEMEHTOB —
43 METaJI0B. MeTannnueckas CBsi3b U bubmuoreka [JOK
METaJUIMYECKast KpUCTaJinyecKas 17.02.2025  https://m.edsoo.ru/00ae103e

pemérka. Pu3ndecKre CBOMCTBA
METaJIJIOB




XMMHNYECKUE CBOUCTBA METAJLIOB.

44 DIJIEKTPOXUMHUYECKUH DS, bubmorexa [IOK
P . PR 20.02.2025  https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJlIoB
OO61u1re cnocoObl MOTyYSHHS
MeTainoB. CiuiaBel. BerauciaeHus mo
45 ABHEHUSIM XUMHUUYECKUX PEAKIUI bubmorexa HOK
P DeAKHI, 24.02.2025  https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
puMecH
46 ITonsiTiEe O KOPPO3UU METAIIIIOB buomorera [JOK
pp 27.02.2025 | https://m.edsoo.ru/00ae1278
but6mmoreka [JOK
47
Hlenourere meTaib! 03.03.2025 | https://m.edsoo.ru/00ac14b2
43 OKcuIbl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus 06.03.2025 | https://m.edsoo.ru/00ac14b2
49 [IlenoyHO3eMENBHBIE METAIIIBI — bubmuoreka [JOK
KaJbIIUA 1 Maruui 10.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxneimue coennHeHNs KaJbIIHI bubmmorexa [IOK
A H 13.03.2025 @ https://m.edsoo.ru/00ael 5e8
51 O00011IeHE U CHCTEMATH3AIHUS
3HAHUH 17.03.2025
5) JKEcTKOCTH BOJBI U CIIOCOOBI €€ bubmuoreka [JOK
YCTpaHECHUS 20.03.2025 @ https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
53 "KEcTKOCTL BOJIBI I METOJBI €€ bubmmorexa [IOK
" A 8 24.03.2025  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnmorexa [JOK
54 A
JTOMHHH 07.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUAA U bubnmoreka [JOK




TUAPOKCH]IA 10.04.2025  https://m.edsoo.ru/00aelc64
but6mmorekxa [JOK
36 Keeso 14.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJTU XKEJe3a bubmuoreka [IOK
(I1) m »xene3a (III) 17.04.2025  https://m.edsoo.ru/00ae35¢6
58 O06001IeHre U cHCTeMaTH3alus
3HAHUH 21.04.2025
[TpaxTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTAIBHBIX 3a7a4 bu6muorexa [JOK
1o teme «BakHeie MeTaJlbl U UX 24.04.2025 | https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIi OJIUH U3
60 peareHToB J1aH B U30bITKE WIH bu6nuoreka [IOK
COAEPKUT IpUMecH. Brruncnenus 28.04.2025 | https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BBIXOJa IIPOLYKTa
peaxkuuu
61 O0001IeHrEe U CUCTEMAaTU3ALIHS
3HAHUH 05.05.2025
Kontponbras padota Ne4 o teme
62 «Baxneimme MeTaIbl U UX 08.05.2025
COETUHEHUS»
63 BemectBa u marepuassl B bubmuoreka [IOK
MOBCEIHEBHOM KU3HU YEJTOBEKA 12.05.2025 @ https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHHE bu6muorexa [JOK
OKpY>KaroIleu cpebl 15.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnmorexa [JOK
AKOJIOTHUYECKUX MPOOIeM 19.05.2025  https://m.edsoo.ru/00ae4270




66 PesepBHelit ypok. O600ICHHE U 1 bubnmoreka [JOK
cUucTeMaTH3allis 3HaHUH 19.05.2025 | https://m.edsoo.ru/00ac0dOa
67 PezepBHblit ypok. O6o011eHNE U 1 bu6nuoreka [IOK
CHCTeMaTHu3alus 3HaHu! 22.05.2025 | https://m.edsoo.ru/00adb33¢c
68 PesepBHrlit ypok. O60011eHre 1 | bubnmoreka [JOK
cUCTEeMAaTH3aIns 3HaHUI 22.05.2025  https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o011ecTBO
«M3narensctBo «IIpocBemenue
» Xumus, 9 kinace/ Pyasutuc I'.E., ®enpaman @.I'., AkiimornepHoe o0IIecTBO

«3marensctBO «lIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






